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© Continuous press machine. 



© A continuous press machine includes a pressure applying device for urging a pair of opposed endless belts 
(12) toward each other to compress a sheet-like material (16) passing therebetween. The pressure applying 
device includes a stationary housing (18) defining a pressure chamber (28) and having a peripheral edge (32) 
facing and spaced slightly from a back side surface of each endless belt (12), and a device for supplying a 
pressurized urging fluid (F2) to each of pressure chambers (28), so that the pressure in the pressure chamber 
(28) is applied to the back side surface of each endless belt (12) so as to urge each endless belt against the 
material (16). A seal device is provided for sealing a gap (G) between the peripheral edge (32) of each housing 
(18) and the back side surface of each endless belt (12) facing the peripheral edge (32), so as to prevent the 
pressurized urging fluid (F1) in the pressure chamber (28) from flowing through the gap (G). The seal device 
^includes a fluid seal mechanism for continuously applying a pressurized sealing fluid (F2) from at least part of 
CO the peripheral edge (32) toward the back side surface of each endless belt (12) facing the peripheral edge (32). 
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BACKGROUND OF THE INVENTION 
Field of the Invention 



This invention relates to a continuous pressing machine which can mold a sheet of thermosetting resin 
reinforced by a paper, cloth, glass fiber or the like, or laminated thermoplastic resin sheets or plywoods. 



io Prior Art 



m J a J ress,ng - a batch ^P® P ressof a single-or multi-daylight process has been used. Materials 

?n^ e llIcl tyPe Pr6 ! S ! re ' f ° r eXamp,e ' paperSl Cl0thes ' 9lass f,bers or the like impregnated with a 
liquid thermosetting resin wh.ch are pressed at room temperatures or elevated temperatures, thermoplastic 
resin sheets or ftlms for forming laminated sheets, wood boards with adhesive coated on their surfaces for 
forming plywood at elevated temperatures. In this press, the material to be pressed is interposed between 
upper and lower press plates or die plates and pressed therebetween at either room temperatures or 

£TJ3 i 6 .T - * u 3S bee " dSSired to 6ffeCt SUCh 3 pressin 9 °P eration in a continuous manner so 
as to save labor, improve the productivity and achieve a uniformity of the quality of the finish product 

One such continuous press machine employs at least a pair of opposed endless steel belts instead of 
the above-mentioned pressure plates, each extending around a pair of drums. A material to be pressed is 
continuously passed between the pair of endless belts, and pressure is put to the materia, at either room 
temperatures or elevated temperatures. 

^L C °T U0U l P l eSS maChine emP ' 0yS 3 Pair 0f ^ 58,13 and a P' uralit y of P^ r s of upper and lower 
opposed roHers which are mounted respectively on the back sides of these belts facing away from the 

nr^l TJtlTT 1 - b !i ween u the b8lts - & rs of "PP ar ^d lower opposed rollers put compression 

ZrEZJ£ TUT T Qh ^ bSltS * 31 3 SPaCe betW6en *• neibourin 9 P^ 5 of rollere - and the belts 
SLITS < cond,ton - *« ""P*** a certain degree of pressure to the material between each two 

SSSoT l UP K Per , an ? '° Wer r0 " erS - Altemative| y' **> 9roups of small-diameter rollers are mounted 
n h P rin!? h y V* 1 ° f * e ^ a " d Ur9ed t0 *• back surfaces of *• belts b V « sheets so as 

ntSVnH ^ K 6 ° f end ' eSS b8lt int0 C0ntact with 1,16 material - ^ small-diameter rollers are 
m2?rf fll to h y T S l 3 * 50 "* 3 haJf ° f * 6 m0vh19 Speed of *• be,t mth this ^P^tus. however, the 
STS 1 TL" SUbj6Cted t0 dlfferent preSSureS when 11 P 38 * 35 throu 9 h opposed endless steel 
beK" 1 Tl W °? * ^ T"? ^ iS SUbjSCted t0 the preSSUr8S 0f ^ater magnKude a? regions where the 

«nnL« 1 1 i!£ " d 3180 ' S SUbjeCted t0 Pressures of less ma 9" itude at ^ other regions of the 
end ess belts. In addrtion. since the pressures which can be applied to the endless belts are limited *e 

SSZT^ PrSSSUre iS ° n,y UP 10 ^ ^ Therefore ' this bressi "9 -achanism Sn notte 
m^LZZ * PrSSS I e * f ,6SS 10 k 9 /cm2 is needed - in su <* ■ <=ase where the material to be 
pressed produces volable substance when heated or cured. And so, it has been necessary to apply a 
uniform fiu,d pressure to the back side of each end.ess belt. In order to produce sucTHn foj Ld 

aSed tn Hor^ iS Pr ° Vided i0 *• SpaCe defined by each <* tne steel belts and is 

adapted to hold a fluid under pressure, the pressure chamber having an opening disposed in opposed 
sHghtly spaced relation to the back side surface of each endless belt In this case, rt is nLsTary to provfde 
Zl™Zl J reVe "! n9 . 016 pressuri2ed fluid in the Pressure chamber from leaking trough a gap 
ST* P f SUre ' c J mtar and * e ba <* side surface of the endless steel belt. For example, Japanese 
rtlf PP ? L ! d "° P8n (K ° kai) Na 54 - 13075 diSC,oses one 8ucn ™ans which comprises either 

eimer Z £ « T"* T ' IUbriC ° US S °" d * 3 h ° USin 9 **** "» P«*«« <*amber 

either of the flexible seal member and the lubricous solid matter being pressed against the endless steel 
belt so as to prevent the leakage of the pressurized fluid in the pressure chamber threugh £e g% 
hJM? casewber8 tbe P ressed Product must have a smooth surface, in a multi-stage press of the batch 
type the matena. to be pressed is placed between each pair of die plates of stainless steel, aluminum or 
tte like each having a polished working surface. The materia, is pressed by the die plates at eZed 
temperafores, so that the polished surface of the die plate is copied to the pressed material. In the tse of 
nlSn ' nu0US . press,n 9- 3 irking surface (i.e., an outer surface) of each endless steel belt must be 
polished to a mirror surface so that the pressed material has a smooth surface. 
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In the case of such a continuous pressing, seal means secured to the pressure chamber housing is 
pressed to the back side surface of the moving endless steel belt (i.e., the surface opposite to the polished 
surface which is to be in contact with a material to be pressed). The endless steel belt is relatively thin, and 
therefore when the seal means is pressed into frictional, sliding contact with the back side surface of the 

5 steel belt, the polished outer surface of the steel belt is affected. Particularly when foreign matter is jammed 
between the seal means and the belt, stripe defect develop on the surface of the belt. Also, uneven forces 
are applied to the back side surface of the steel belt, stripe defects may appear on the polished surface of 
the steel belt. In addition, other factors, such as a variation in thickness of the steel belt in the direction of 
its width, an unevenness of the material to be pressed, an undulation of the steel belt in the direction of its 

10 width when subjected to tension, a variation in force of pressing of the seal means against the steel belt, 
deteriorate the polished surface of the steel belt when the steel belt is operated continuously for a long 
time. 

The seal means has a contact portion which is held in contact with the back side surface of the endless 
steel belt, this contact portion being made of rubber, plastics material or the like so as to achieve a good 

75 sealing effect. The contact portion of the seat means is subjected to deterioration upon lapse of time, and 
as a result part of the contact portion may be broken off due to the pressure of the pressurized fluid in the 
pressure chamber, the elevated temperature, and a bulging of the contact portion caused by the 
pressurized fluid, in which case the broken-off part of the contact portion is jammed in the gap between the 
back side surface of the endless steel belt and the seal means, so that stripe defect is formed on the steel 

20 belt in its longitudinal direction. Thus, the polished outer surface of the steel belt is adversely affected by 
this stripe defect and can not be used. As described above, with the seal means which is designed to be 
pressed into frictional sliding contact with the back side surface of the endless steel belt, a satisfactory 
product has not been obtained. 

25 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide a continuous press machine having an improved 
seal means whereby the endless steel belt can be positively pressed against a material to be pressed 
30 without affecting the working surface thereof. 

According to the present invention, there is provided a continuous press machine which comprises: 

(a) a pair of opposed endless belts each operable to move along a looped path, said pair of endless 
belts having respective inner sides disposed in parallel opposed relation to each other, said opposed inner 
sides of said endless belts being adapted to hold a sheet-like material therebetween so as to compress and 

35 advance it when said endless belts move; 

(b) pressure applying,means for urging each of said endless belts toward the material, said pressure 
applying means comprises (i) a stationary housing mounted within said looped path of each of said endless 
belts, said housing defining a pressure chamber and having a peripheral edge facing and spaced slightly 
from a back side surface of the inner side of each endless belts, said peripheral edge defining an opening 

40 of said pressure chamber disposed in opposed relation to the back side surface of the inner side of each 
endless belt, and (ii) means for supplying a pressurized urging fluid to each of said pressure chambers, so 
that the pressure in said pressure chamber is applied to the back side surface of the inner side of each 
endless belt so as to urge the inner side of each endless belt against the material; and 

(c) seal means for sealing a gap between said peripheral edge of each housing and the back side 
45 surface of the inner side of each endless belt so as to prevent the pressurized urging fluid in the pressure 

chamber from flowing through said gap, said seal means comprising fluid seal means for continuously 
applying a pressurized sealing fluid from at least part of said peripheral edge toward the back side surface 
of the inner side of each endless belt so as to provide a fluid seal therebetween. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic cross-sectional view of a continuous press machine provided in accordance with 
the present invention: 
55 Fig. 2 is a cross-sectional view of pressure-applying means; 

Fig. 3 is a cross-sectional view of a modified fluid seal means; 

Fig. 4 is a view similar to Rg. 3 but showing another modified fluid seal means; 

Fig. 5 is a cross-sectiona! view of a modified pressure-applying means; and 

3 
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Figs. 6 and T^Fe .jews simile, to Rg. 2 but showing respecfiTmoriinecl pressure-applying means; 

r 

DESC RIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION 

H P ^ ( 3^ e ,n! 1Ve^ti0^ w• Wi,, n ° W be deSCribed With reference t0 the drawin 9s in which like reference numerals 
denote corresponding parts in several views numerals 

steerb^T 2 \ U nTi? 6a r^ e !? 1 ^ 1 C ° mPr '' SeS 3 ° f ° PP ° Sed Upper and lower endless 
steel belts 12 and 12 each extending around a pair of drums 14a and 14b so as to travel or move alone 

io respective looped paths. One of the drums 14a and 14b of each end.ess belts 12 is opeSve ly TneS 

to a drive means (not shown) such as an electric motor and is driven for rotation aboSteS? so Tat he 

upper and lower endless belts 12 are moved at the same speed. Only one drum of one "i?£beta U 

may be dnven for rotation, in which case the other belt is moved through a f° clonal contact wfti thf 

rs %3L?T 1 a I"' ?~ ^ ° f UPP6r and ' 0Wer end,ess belts 12 -e SaL n? h e jJJE 

frfSE *° T , T"* b6ltS 12 h3Ve reSP6Ctive inner sides dis P° sed in ("WW opposed rSn o 

Sn .nl ' I 8 t0 be pr0C6SSed or pressed passes between *• the opposed inne side of the 

two endless belts 12 to be pressed and is advanced in a direction indicated by an arrow in Rg 1 

of e^chT^S^ ZZ!7 r ° Vi V f ° r aPP ' ying PrSSSUre t0 *• back side surface of the inner side 
ot each endless belt 12, so that the working surface of the endless belt 12 is positively uraed aaainst the 

S^t Hh 6 Pressure - app, y ina ™™ emprises a stationary housing IS^S sSe a! 
disposed wrth,n a space 20 defined by the looped path of each endless belt 12, the hoSnq T 8 ha^no an 

aToSefsSe ZT^° ^ ° f ta>r Side ° f e " dlesS belt * 5^5 
! + u,t ( f i ble u sha P e - ^e pa.r of housings 18 are held in position by means of hydraufic cylinders 
length-adiustable shafts or the like. A first conduit 24 is connected at one end to a sourceTnot ZSSZ » 
» pressurized urging fluid F1 and is connected at the other end to a Z\ a of eL TZ£ST^ 

Z^ZZSZSF f,uid F1 10 a chamber 28 defined by the ^CiX n C 
. CS^^tST -11- ur9in9 f,uid F1 throu9h the L 

Each housing 18 has a peripheral flange 32 (which may be deemed as "peripheral edae", extend™ 
around a penpheral wall 34 at its opening 22, and a continuous peripheral groove 36 fe forme? in hi 
penpheral flange 32. the groove 36 opening to the surface of the peripheral flange 32 facta ThTbaJ s 2 

s flange 32 while the other ends are connected to a souree (not shown) of pressurized sealino fluid F2 D..Z, 
the operation of the apparatus 10, the pressurized sealing fluid F2. fed from Ks sou ce is filS ?T2 

SET! !T 36 ^ iS diSChar96d therefr0m toward the back sida -S- of ^inne s i o e a^ 
endless belt 12 so as to provide a fluid seal between the peripheral flange 32 and ■£UE£«££2 

the inner side of the endless belt, thereby preventing the pressurized urgin ?tZT* 

» chamber 28 from .eaking through a gap G between the peripheral flange 32 and the back sZ suTce of 

xr^rr^ Thus - each ~ 12 ?s -~ -or^rr^ 

eachTndtessLVlTif ,f ^ ** ^ 32 and 1,16 back side surface * the inner side of 

. b^ 1 urn to 03 I T ^r?^ f ° r iilUStrati0n puiposes ' * is P referred the gap G should 

of the endless £l?2 to ?,lvi?T« h ?S" ^ ** flan9e 32 and the ««* «• «*ca 

hLTTo m « ? flU ' d frlCtl0n t0 reduce a drivin 9 torce or torque for drivino the endless 

belt 12. More preferably, the gap G should be on the order of 0.1 urn to 0 1 mm 

nrJl * emb odiment. although the groove 36 is provided around the entire peripheral flange 32 so as to 
■ end ess S^L^""' betWee " * e ^ 32 - d •» o et£ 
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separate seal members are held in sliding contact with the opposite lateral edges of the sheet-like material 
16. However, these opposite lateral edges of the final product do not need to be so smooth as the central 
portion of the final product between these lateral edges since the opposite lateral edges are cut off for 
trimming. 

5 Although the pressurized urging fluid F1 and the pressurized sealing fluid F2 can be a gas, it is 
preferred that they should be incompressible fluid such for example as water, hydraulic oil, lubricating oil, 
water soluble polymer solution, molten salt. Hydraulic mineral oil, silicone oil and water soluble polymer 
solution such as polyethylene glycol acqeous solution are most preferred. The urging fluid F1 and the 
sealing fluid F2 can be either the same type of fluid or different type of fluids. 

70 The rate of flow of the sealing fluid F2 from the groove 36 is determined depending on the pressure in 
the pressure chamber 28, the size of the gap G, the viscosity of the sealing fluid F2 and the conditions of 
the surfaces of the peripheral flange 32 and back side surface of the endless belt 12. Preferably, the sealing 
fluid F2 should have a viscosity of 100-3,000 cSt (centistokes). 

The drums 14a, 14b may be of the heater-installed type, and a preheater such as a far-infrared 

75 irradiating device and a heating plate may be mounted within the space 20 and interposed between the 
drum 14b and the housing 18, so that the material 16 is preheated. Either heating means or cooling means 
may be provided in either the urging fluid source or the pressure chamber 28 so as to heat or cool the 
urging fluid F1. 

Fig. 3 shows a modified fluid seal means which will now be described. In this embodiment, a 

20 continuous peripheral groove 36a of a rectangular cross-section is formed in the peripheral flange 32a of 
each housing 18 and extends along the entire periphery of the peripheral flange 32a, so that the peripheral 
flange 32a has a channel-shaped cross-section, the peripheral groove 36a opening to the surface of the 
peripheral flange 32a facing the back side surface of the inner side of each endless belt 12. A pair of first 
and second holes 40 and 42 are formed through an outer wall 44 of the peripheral flange 32a so as to lead 

25 to the interior of the groove 36a. Four floating members or bars 46 are received respectively in four portions 
of the groove 36a provided respectively in the front, rear and two side portions of the peripheral flange 32a, 
the four floating members 46 being disposed in contiguous relation to each other at their ends. Each of the 
four floating members 46 is received in the groove 36a for sliding movement in the direction of the depth of 
the groove 36a, that is, toward and away from the back side surface of the inner side of each endless belt 

30 12. Each of the floating members 46 is of a square cross-section and has a longitudinal recess 48 formed in 
one face directed toward the back side surface of each endless belt 12, the recess 48 extending along the 
entire length thereof. Each floating member 46 has an internal bore 50 formed axiaily therethrough, and has 
a slot or opening 54 formed therein and extending along the entire length thereof, the slot 54 extending 
from the axial bore 50 to the recess 48. The axial bores 50 of the four floating members 46 communicate 

35 with one another. Each of the four floating members 46 has an aperture 52 formed therein and extending 
between one side face thereof and the axial bore 50. Alternatively, one of the four floating members 46 may 
have an aperture 52. 

A space 56 is defined by an inner portion of each groove 36a and an inner face of the floating member 
46. The first hole 40 in the peripheral flange 32a communicates with the space 56, and a source (not 
40 shown) of pressurized urging fluid F3 is connected to the first hole 40 so as to supply the pressurized fluid 
F3 to the space 56 via the first hole 40, thereby urging each floating member 46 toward the back side 
surface of the inner side of the endless belt 12. Thus, the pressurized fluid F3 filled in the space 56 serves 
as urging means for urging the floating member 46 toward the back side surface of the inner side of the 
endless belt 12. 

45 The second hole 42 in the peripheral flange 32a communicates with the aperture 52 in the floating 
member 46, and the second aperture 42 is connected to a source of pressurized sealing fluid F2, as 
described in the preceding embodiment so as to supply the sealing fluid F2 to the axial bore 50 of the 
floating member 46. With this arrangement, the pressurized sealing fluid F2 is discharged from the slot 54 
of each floating member 46 toward the back side surface of the inner side of each endless belt 12 so as to 

so provide a fluid seal at the gap G to prevent the pressurized urging fluid F1 from leaking through the gap G, 
as described above for the preceding embodiment. The pressure in the space 56 and the pressure of the 
sealing fluid F2 discharged from the slot 54 are so determined that each floating member 46 is held in 
floating condition (Rg. 3) and is spaced from the back side surface of the inner side of each endless belt 12 
by a constant distance, for example, of 0.1 urn to 0.3 mm. 

55 
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depressed portion on the surface nf tho mflte H fl i ic P the other hand ' if a 

disposed transversa, of IS IT ? , J 0 *"" 01 pe,ipheral »"0» 

from the two floating T * Q3P G " coo P eration wi » the fluid seais applied 

instead 2 t™^^ ^lZ™ ^ *** ** ™ ~ * R * 3 in that 

* space 56. The 22«ml2j^22 ™ » fTT ' 3 m8mber 62 accommodat ^ the 

the %7r « ^ z back * - 

inner Sde of ^ ^ ^ SJ^LT" *T ^ P " > — * *• Side Surface ° f *• 
pressure appiyingm^ Ras 1 fJJ a CTT ^ ^ meanS ^ embodi <™« differs from the 

- the oppJ^^ « — *» ^een 

second compartments ( pressure chambers) 68 and 70 ^Z, 1 1 U ° USm9 18b into first ** 

The partition wall 66 extends from ^ wa' ^to a iTl * ■ k ! * ^ ° f ° f *» material 16 " 
edge 32 lies. A pressurized Z,IdR. h ! If h ^ ,nner SUrface 72 of «» P eri P h eral 

and is discharged theretom via a conduit £? SSSTf "* "* ** COmbartment « via a conduit 24a 

4s each second L^TlO via a ^^^t^\ P T?? d C °° ,in9 f ' Uid F1b is SUb <* ied ir «° 
arrangement when the ni^^^S^^^T * 8 C ° nduit 30b - Wth this 

the material 16 is heated to a dLtM^L + f PP UPP6r and lower first compartments 68, 
passes bW^STirS^ "* ! UbSequentlv is cooted -hen the materia. 16 
suited for processing a ^ura^ o E^IT n C0 ™ partments 70 - ™ s embodiment is particularly 

so Pluraiity of S-mSi S^L I ™. I* « ,aminated instruction, .n this case, the 
the opposed first pSessura ZZ^T ^ & f ° rm when P assin 9 betw ^ 

shou^ls*^ be -ter, and the pressurized heating fluid Fla 

this wi.l now be desS whf n 7Z ZTT ^ the C00lin 9 water F1b " The ^son for 

« established where ^ S n^'^V£m 3 ^ ^ th9 fo "° Wi ^ C«) * 
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hoc k 2/3 /U 1/6 (1) 



wherein h is heat transfer coefficient (Kcai/m 2 «hr»°C), k is thermal conductivity (Kcal/m«hr«°C) 1 and u is 
coefficient of kinematic viscosity (cSt: centistokes). 
5 The thermal conductivity k and kinematic viscosity coefficient n of oil and water are indicated in Table 
below. 



Table 





Thermal 
conductivity 
(k) 


Coefficient of Kinematic Viscosity 


40°C 


100°C 


200°C 


oil 


0.1 


150 cSt 


1 5 cSt 


3 cSt 


water 


0.5 


0.7 cSt 


0.3 cSt 


■ • • 



20 

As will be appreciated from the formula (1) and the Table, if the heating fluid Fla and the cooling fluid 
F1b are the same oil and if these two fluids are 200° C and 40 °C, respectively, the heat transfer coefficient 
on the cooling side is lowered to about a half of the heat transfer coefficient on the heating side. As a result, 
the cooling ability is lowered. 

25 On the other hand, if the cooling fluid F1 b is water, the heat transfer coefficient h becomes about seven 
times as high as that of the oil, since the thermal conductivity k of the water is five times higher and the 
kinematic viscosity a is 1/200. Therefore, the cooling ability is enhanced. 

The heating fluid Ft a and the cooling fluid F1b are mixed together in a small amount since the partition 
wall 66 is not held in sealing contact with the back side surface of the inner side portion of each endless 

3 0 belt 12. Therefore, it is preferred that the demulsibie oil should be used in order that the mixed fluids can 
be easily separated from each other and recovered. A fluid seal may be applied to a gap between the 
partition wall 66 and the belt 12. 

Fig. 6 shows another modified pressure applying means which differs from the pressure applying 
means of Fig. 1 in that each housing 18 is lined with a thermal insulating material 71. Thus, the inner 

55 surface of the housing 18 is entirely covered with the thermal insulating layer 71, so that the pressure 
chamber 28c is defined by the thermal insulating layer 71 . The thermal insulating layer 71 is made, for 
example, of polytetrafluoroethylene, polyimide or wood. Each housing 18 is fixed to a stationary frame 73 
through support members 74. With this construction, each housing 18 is thermally insulated from the 
pressure chamber 28c. If there is not provided the thermal insulating layer 71 , a temperature difference 

40 between the housing 18 and the frame 73 develops in the case where the pressure chamber 28c holds 
either hot or cold fluid F1 . As a result there are occasions when the parts or portions of the apparatus are 
subjected to deformation due to thermal expansion differences. In this case, the strength of the frame 73 is 
usually higher than that of the housing, the pressure chamber 28c is subjected to distortion. As a result, the 
distance between the peripheral edge 32 of the housing 18 and the back side surface of the inner side of 

45 the endless belt 12 is varied, so that a satisfactory fluid seal afforded by the sealing fluid F2 is not 
achieved. In this embodiment, however, since the housing 18 is lined with the thermal insulating layer 71 so 
as to thermally insulate the housing 18 from the pressure chamber 68c. Therefore, even if the fluid F1 of 
elevated temperatures is supplied to the pressure chamber 28c, the housing 18 is kept to a relatively low 
temperature. And, a temperature difference between the housing 18 and the frame 73 is maintained small. 

50 Therefore, the above undesirable conditions are positively prevented. In addition, since the temperature in 
the pressure chamber 28c reaches a predetermined level relatively quickly, the start-up period of the press 
machine becomes short. Further, the thermal insulating layer 71 enables energy-saving. 

Fig. 7 shows a further modified form of the invention in which there is provided cooling means for 
cooling the pressurized sealing fluid F2 so as to keep the viscosity of the sealing fluid F2 to a 

55 predetermined level. More specifically, a continuous passageway 36d is formed through the peripheral 
flange 32d of the housing 18d and extending along the entire periphery thereof. The passageway 36d 
opens toward the back side surface of the inner side of each endless belt 12 so as to apply the sealing fluid 
F2 thereto, as described above for the preceding embodiments. Two passageways 76 are formed through 

7 
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the peripheral flan^^2d and extend along the entire periphery ^^eof, the two passageways 76 being 
disposed on opposite sides of the passageway 36d. A circulating coolant such as water is supplied to the 
two passageways 76 so as to cool the sealing fluid F2. It is preferred that the friction between the peripheral 
flange 32d and the back side surface of the inner side of each endless belt 12 should be reduced to a level 
5 of fluid friction so as to reduce a drive force or torque for moving the endless belt 12. To achieve this, it is 
necessary that the gap G between the peripheral flange 32d and the back side surface of the inner side of 
the endless belt 12 should be not less than 0.1 wn. Therefore, in order to keep constant the flow rate of the 
sealing fluid F2 from the passageway 32d, it is desirable that the viscosity of the sealing fluid F2 should be 
kept relatively high. The coolant passing through the passageways 76 cools the sealing fluid F2 so that the 

w sealing fluid F2 has the desired viscosity. 

In this embodiment, although the groove 36d and the two passageways 76 are provided around the 
entire peripheral flange 32d, the groove 36d and the two passageways 72 may be omitted at the lateral 
opposite side portions of the peripheral flange 32d. In this case, two separate seal members of rubber or 
the like are secured to the opposite lateral side portions of the peripheral flange 32a disposed parallel to 

75 and longitudinally of the path of travel of material 16 and are held in sliding contact with the back side 
surface of the inner side of each endless belt 12 so as to seal the gap 6 in cooperation with the fluid seals 
formed by the sealing fluid F2. 

With the press machines described above, the material 16 can be pressed at a high pressure of up to 
100 kg/cm*, and besides the material 16 is subjected to a uniform pressure. Further, since the fluid seal is 

20 employed, the endless belts are not subjected to abrasion and damage, so that the resultant pressed 
material has a good quality. 

It is preferred that the opposed pressure chambers are connected to the same source of the 
pressurized urging fluid. If the opposed pressure chambers are connected respectively to separate fluid 
sources, the opposed endless belts may undergo different fluid pressures, so that the endless belts are 

25 bent or deformed. In addition, where the fluid is of the incompressible type, the pressure difference 
between the opposed pressure chambers can be kept to almost zero. 

While the continuous press machines according to the present invention have been specifically shown 
and described herein, the invention itself is not to be restricted by the exact showing of the drawings or the 
description thereof. For example, although only one pair of opposed endless belts 12 are used in the 

so illustrated embodiments, more than one pair of opposed endless belts can be arranged along the path of 
travel of the material 16. Also, the opposed endless belts do not need to have the same length, and for 
example, a longer endless belt may be arranged on one side of the path of travel of the material while a 
plurality of shorter endless belts are arranged along this travel path in opposed relation to the longer 
endless belt 3 
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Claims 

1. A continuous press machine comprising: 

(a) a pair of opposed endless belts (12) each operable to move along a looped path, said pair of 
endless belts (12) having respective inner sides disposed in parallel opposed relation to each other, said 
opposed inner sides of said endless belts (12) being adapted to hold a sheet-like material (16) there- 
between so as to compress and advance it when said endless belts (12) move; 

(b) pressure applying means for urging each of said endless belts (12) toward the material (16), said 
pressure applying means comprises (i) a stationary housing (18) mounted within said looped path of each of 
said endless belts (12), said housing (18) defining a pressure chamber (28) and having a peripheral edge 
(32) facing and spaced slightly from a back side surface of the inner side of each endless belts (12), said 
peripheral edge (32) defining an opening of said pressure chamber (28) disposed in opposed relation to the 
back side surface of the inner side of each endless belt (12), and (ii) means for supplying a pressurized 
urging fluid (F1) to each of said pressure chambers (28), so that the pressure in said pressure chamber 
(28) is applied to the back side surface of the inner side of each endless belt (12) so as to urge the inner 
side of each endless belt (12) against the material (16); and 

(c) seal means for sealing a gap between said peripheral edge (32) of each housing (18) and the 
back side surface of the inner side of each endless belt (12) so as to prevent the pressurized urging fluid 
(F1) in the pressure chamber (28) from flowing through said gap (G), said seal means comprising fluid seal 
means for continuously applying a pressurized sealing fluid (F2) from at least part of said peripheral edge 
(32) toward the back side of the inner side of each endless belt (12) so as to provide a fluid seal 
therebetween. 
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2. A continuous press machine according to claim 1, in which said peripheral edge (32a) of each 
housing (18) has a pair of transverse portions disposed transversely of a path of travel of the material (16) 
and spaced from each other along said travel path, said sealing fluid (F2) being applied from said 
transverse portions of said peripheral edge (32a) toward the back side surface of the inner side of each 

5 endless belt (12). 

3. A continuous press machine according to claim 1, in which said peripheral edge (32) of said housing 
(18) has a groove (36) formed at said part thereof and opening toward the back side surface of the inner 
side of each endless belt (12). an elongated floating member (46) being received in said groove for sliding 
movement toward and away from the back side surface of the inner side of each endless belt (12), urging 

70 means being accommodated within a space defined by said groove (36) and said floating member (46) so 
as to urge said floating member (46) toward the back side surface of the inner side of each endless belt 
(12), said floating member (46) having a passageway (42) to which said sealing fluid (F2) is supplied, and 
said passageway (42) having an opening facing the back side surface of the inner side of each endless belt 
(12) so as to discharge said pressurized sealing fluid (F2) from said opening toward the back side surface 

15 of the inner side of each endless belt (12), so that the floating member (46) is siidingly moved in said 
groove (36) away from said back side surface against the bias of said urging means. 

4. A continuous press machine according to claim 3, in which said urging means comprises a 
pressurized fluid (F1). 

5. A continuous press machine according to claim 3, in which said urging means comprises a resilient 
20 member (62). 

6. A continuous press machine according to claim 1, in which said gap is 0.1 urn to 0.3 mm. 

7. A continuous press machine according to claim 1, in which said pressurized urging fluid (F1) is 
incompressible fluid. 

8. A continuous press machine according to claim 1, in which said pressure applying means comprises 
25 means for heating the pressurized urging fluid (F1). 

9. A continuous press machine according to claim 1, in which said pressure chamber (28) is divided 
into a plurality of compartments (68, 70) arranged along the path of travel of the material (16), said means 
for supplying the pressurized urging fluid (F1) supplying separate pressurized fluids (F1a, F1b) to said 
compartments (68, 70), respectively. 

30 10. A continuous press machine according to claim 9, in which said pressure applying means 

comprises means for heating at least one of said separate pressurized fluids (F1a, F1b) f and means for 

cooling at least one of the other separate pressurized fluids (F1a, Fib). 

11. A continuous press machine according to claim 8. in which said housing (18) is lined with a thermal 

insulating member (71), said thermal insulating member (71) defining said pressure chamber (28). 
35 12. A continuous press machine according to claim 1, in which cooling means is provided at said part 

of said peripheral edge (32) of said housing (18) so as to cool said sealing fluid (F2) to keep its viscosity to 

a predetermined level. 
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